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DETAILED ACTION 

Status of the Application 

1. Claims 1-23 are pending in this application. 

US National Phase ofPCT 

2. Acknowledgment is made that this application is the US national phase of international 
application PCT/JP03/04275 filed 3 April 2003 which designated the U.S. 

Foreign Priority 

3. Acknowledgment is made that the certified copy of the foreign priority document has 
been received in the national stage application from the International Bureau. 

Information Disclosure Statement 

4. Acknowledgment is made that the information disclosure statement has been received 
and considered by the examiner. If the applicant is aware of any prior art or any other co- 
pending applications not already of record, he/she is reminded of his/her duty under 37 CFR 1.56 
to disclose the same. 

Drawings 

5. The drawings are objected to because figures 1, 3-6, 11-13, 17B, 18 and 22 are informal. 
It appears that these figures were printed on a faulty printer, as these figures are faded. Corrected 
drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office action to 
avoid abandonment of the application. Any amended replacement drawing sheet should include 
all of the figures appearing on the immediate prior version of the sheet, even if only one figure is 
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being amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be removed from 
the replacement sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 
1 .121(d). If the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Specification 

6. The abstract of the disclosure is objected to because it has too many words. The abstract 
must contain 50 -150 words. Correction is required. See MPEP § 608.01(b). 

7. The disclosure is objected to because of the following informalities: repeated instances of 
poor grammar, misspellings, and sentence construction, e.g. paragraphs [0003], [0005], [0035] 
and [0037]. Appropriate correction is required. 

8. The listing of references in the specification (e.g. [0004]) is not a proper information 
disclosure statement. 37 CFR 1.98(b) requires a list of all patents, publications, or other 
information submitted for consideration by the Office, and MPEP § 609.04(a) states, "the list 
may not be incorporated into the specification but must be submitted in a separate paper." 
Therefore, unless the references have been cited by the examiner on form PTO-892, they have 
not been considered. 
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Claim Objections 

9. Claim 9 is objected to because of the following informalities: There is a grammatical 
error: "... .thereby simultaneously accessing to the respective plural memory cells. . 
Appropriate correction is required. 

Claim Rejections - 35 USC§112 

10. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

11. Claims 15-23 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

12. Per Claim 15, the following language is indefinite: ". . .a prespecified pitch. . It is 
unclear what is meant by a prespecified pitch. Any pitch is a prespecified pitch. Hence, one of 
ordinary skill in the art would not be reasonably apprised of the scope of the invention and this 
claim is rendered indefinite. 

Claim Rejections - 35 USC §102 

13. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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14. Claims 1-7 are rejected under 35 U.S.C. 102(b) as being anticipated by Ovshinsky et al. 
(US Patent No 6,141,241) hereinafter referred to as Ovshinsky. 

15. Per Claim 1 Ovshinsky discloses a phase change memory device, comprising 

• a semiconductor substrate (column 13, line 4) 

• a plurality of cell arrays stacked above said semiconductor substrate, each cell 
array having memory cells arranged in a matrix manner (see figure 9) 

• bit lines (10) each commonly connecting one ends of plural memory cells 
arranged in a first direction of said matrix, (see figure 9) 

• and word lines (12) each commonly connecting the other ends of plural memory 
cells arranged in a second direction of said matrix; (see figure 9) 

• a read/write circuit formed on said semiconductor substrate as underlying said 
cell arrays for reading and writing data of said cell arrays; (column 7 lines 52-57) 

• first and second vertical wirings disposed outside of first and second boundaries 
that define a cell layout region of said cell arrays in said first direction to connect 
said bit lines of the respective cell arrays to said read/write circuit; and third 
vertical wirings disposed outside of one of third and fourth boundaries that define 
said cell layout region in said second direction to connect said word lines of the 
respective cell arrays to said read/write circuit, (column 19 lines 8-12; figure 9) 

16. Additionally, claim 1 recites the performance properties of the device (e.g. storing 
resistance values as data that are determined by phase change of said memory cells). This 
functional limitation does not distinguish the claimed device over the prior art, since it appears 
that this limitation can be performed by the prior art structure of Ovshinsky. While features of 
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an apparatus may be recited either structurally or functionally, claims directed to an apparatus 
must be distinguished from the prior art in terms of structure rather than function. In re 
Schreiber, 128F.3d 1473, 1477-78, 44USPQ2d 1429,1431-32 (Fed. Cir. 1997) SeeMPEP2114. 

17. Per Claim 2, Ovshinsky discloses the device of claim 1, including where each said 
memory cell has a stack structure of a chalcogenide and a diode as disposed at each cross portion 
of said bit lines and word lines in the respective cell arrays, (column 18, lines 37-48) 

18. Per Claim 3, Ovshinsky discloses the device of claim 2, including where said diode of 
said memory cell is serially connected to said chalcogenide while having a polarity with said bit 
line side as a cathode and with said word line side as an anode (e.g. figure 9) 

19. Additionally, claim 3 recites the performance properties of the device (e.g wherein said 
bit lines and word lines are so potentially fixed as to reversely bias said diode in a non-selected 
mode. . .). This functional limitation does not distinguish the claimed device over the prior art, 
since it appears that this limitation can be performed by the prior art structure of Ovshinsky. 
While features of an apparatus may be recited either structurally or functionally, claims directed 
to an apparatus must be distinguished from the prior art in terms of structure rather than function. 
In re Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d 1429,1431-32 (Fed. Cir. 1997) See MPEP 
2114. 

20. Per Claim 4, Ovshinsky discloses the device of claim 1, including where each said cell 
arrays are so stacked as to share bit lines (10) and word lines (12) with adjacent two cell arrays, 
(e.g. figure 9) 

21. Per Claim 5, Ovshinsky discloses the device of claim 1, including where said first to 
third vertical wirings are contact plugs which are buried in an interlayer dielectric film 
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surrounding said cell arrays. The examiner takes official note of the equivalence of contact plugs 
and vertical vias. (Gardner US Patent No 5,955,785 is provided as a teaching reference). 

22. Per Claims 6-7, Ovshinsky discloses the device of claim 1, including where neighboring 
two memory cells in each said cell array constitute a pair cell for storing complementary data. 
Additionally, claim 6 recites the performance properties of the device. This functional limitation 
does not distinguish the claimed device over the prior art, since it appears that this limitation can 
be performed by the prior art structure of Ovshinsky. While features of an apparatus may be 
recited either structurally or functionally, claims directed to an apparatus must be distinguished 
from the prior art in terms of structure rather than function. In re Schreiber, 128 F.3d 1473, 1477- 
78,44USPQ2d 1429,1431-32 (Fed. Cir. 1997) See MPEP 21 14. 

Claim Rejections - 35 USC§103 

23. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

24. Claims 15-17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ovshinsky. 

25. Per Claim 15, Ovshinsky discloses the device of claim 1 . 

26. The limitations of claim 1 5 would have been obvious to one having ordinary skill in the 
art at the time the invention was made since it has been held that mere duplication of the 
essential working parts of a device involves only routine skill in the art. St Regis Paper Co. v. 
BemisCo., 103 USPQ 8. 
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27. Per Claim 16, Ovshinsky discloses the device of claim 15, including where each said 
memory cell has a stack structure of a chalcogenide and a diode as disposed at each cross portion 
of said bit lines and word lines in the respective cell arrays, (column 18, lines 37-48) 

28. Per Claim 17, the limitations are "product-by-process" limitations. While product-by- 
process claims are limited by and defined by the process, determination of patentability is based 
on the product itself. In re Hirao, 190 USPQ 15 at 17(footnote 3). The patentability of a product 
does not depend on its method of production. If the product in the product-by-process claim is 
the same as or obvious from a product of the prior art, the claim is unpatentable even though the 
prior product was made by a different process, In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 
966 (Fed. Cir. 1985) See also in re Brown, 173 USPQ 685: In re Luck, 177 USPQ 523; In re 
Fessmann, 180 USPQ 324: In re Avery, 186 USPQ 116 in re Wertheim, 191 USPQ 90 (209 
USPQ 254 does not deal with this issue); and In re Marosi et al, 218 USPQ 289 final product per 
se which must be determined in a "product by, all of claim, and not the patentability of the 
process, and that an old or obvious product, whether claimed in "product by process" claims or 
not. Note that Applicant has the burden of proof in such cases, as the above case law makes 
clear. 

29. Claims 8-14 and 18-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ovshinsky in view of D C. McClure (US Patent No 5,657,292) hereinafter referred to as 
McClure. 

30. Per Claims 8 and 18 Ovshinsky discloses the device of claim 1, but fails to teach the 
limitations of claim 8. 

3 1 . McClure teaches a read/write circuit including 
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• said read/write circuit comprises: a global bus region having a plurality of data 
lines to which read data are transferred and a plurality of write pulse signal lines 
for transferring write pulses to said bit lines, (figure 6D) 

• said data lines and said write pulse signal lines being so disposed as to cross a 
central portion of said cell layout region in said second direction; first and second 
bit line select circuits disposed along said first and second boundaries of said cell 
layout region, respectively, to which the respective bit lines of neighboring two 
cell arrays are connected; (column 3 lines 60-66) 

• first and second sense amp arrays for sensing data of bit lines selected by said first 
and second bit line select circuits, respectively, said first and second sense amp 
arrays being disposed between said first, second bit line select circuits and said 
global bus region, respectively; (figure 6D) 

• a word line select circuit disposed along one of said third and fourth boundaries of 
said cell layout region, to which shared word lines of said neighboring two cell 
arrays are connected; (column 5 lines 1-17) 

• a write circuit disposed along the other of said third and fourth boundaries of said 
cell layout region for generating said write pulses supplied to said write pulse 
signal lines, (figures 9-10) 

32. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine the circuit of McClure with the device of Ovshinsky, and the 
motivation to do so would have been primarily to take advantage of existing technology, and 
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secondarily, in order to provide a fast circuit (McClure, column 2 lines 59-61) as the addressing 
matrix (column 21, lines 7-16) 

33. Per Claims 9-12, 19-23 recite functional limitations. This functional limitation does not 
distinguish the claimed device over the prior art, since it appears that this limitation can be 
performed by the prior art structure of Ovshinsky in view of McClure. While features of an 
apparatus may be recited either structurally or functionally, claims directed to an apparatus must 
be distinguished from the prior art in terms of structure rather than function. In re Schreiber, 128 
F.3d 1473, 1477-78, 44USPQ2d 1429,1431-32 (Fed. Cir. 1997) SeeMPEP2114. 

34. Per Claims 13-14, Ovshinsky in view of McClure teach the device of claim 8, including 
a write circuit, a logic pulse generation circuit and a write pulse generation circuit. The 
limitations of claims 13 and 14 would have been obvious to one having ordinary skill in the art at 
the time the invention was made, since it appears that these limitations can be performed by the 
prior art structure of Ovshinsky in view of McClure. 

Cited Prior Art 

35. The following prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Reference 1 : US Patent No 5,955,785 by Gardner et al. is cited as a teaching reference. 
Reference 2: US Patent No 6,35 1,427 by Brown et al. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jami M. Valentine, Ph.D. whose telephone number is (571) 272- 
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9786. The examiner can normally be reached on Mon-Thurs 8:30am-7pm EST. NOTE: From 
June 1 8 through August 8 th , The examiner will be available only on Thursdays and Fridays 
8:30am-7pm EDT, due to jury duty service. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jami M Valentine, Ph.D. 

Examiner 

Art Unit 2815 
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